Early Combined Therapy with Pharmacologically Induced Hypothermia and Edaravone Exerts Neuroprotective Effects in a Rat Model of Intracerebral Hemorrhage.
In present study, we evaluated acute neuroprotective effects of combined therapy with pharmacologically induced hypothermia and edaravone in a rat model of intracerebral hemorrhage (ICH). ICH was caused by injection of 0.5 U of collagenase VII to the caudate nucleus of male Sprague-Dawley rats. Sham-treated animals receive injections of normal saline instead of collagenase VII. All animals were randomly divided into five groups: sham group, ICH group, hypothermia group, edavarone (10 mg/kg) group, and combined hypothermia + edavarone group. Hypothermia was induced by injection of the second-generation neurotensin receptor agonist HPI-201 (2 mg/kg at 1 h after ICH; 1 mg/kg at 4 and 7 h after ICH). Hypothermia was sustained for at least 6 h. The study outcomes were the extent of brain edema, permeability of the blood-brain barrier (Evan's blue dye), expression of matrix metalloproteinase-9 and inflammatory cytokines (IL-1β, IL-4, IL-6, and TNF-α), and expression of apoptosis-related proteins (caspase-3, cytochrome C, Bcl-2, and Bax). Brain edema, permeability of the blood-brain barrier, and expression of metalloproteinase-9 were increased, while expression of caspase-3 and Bcl-2 was decreased by ICH. We observed that the combined therapy was significantly more potent in reverting the above negative trends induced by ICH. In conclusion, our results indicate that a combination of pharmacologically induced hypothermia and edavarone leads to potentiation of their respective neuroprotective effects.